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DESCRIPTION 
CIRCUIT FOR DETECTING RECORDED AREA 
TECHNICAL FIELD 

[0001] The present invention relates to a circuit for detecting a recorded area of an 
5 : optical disk with high accuracy. 
BACKGROUND ART 

[0002] Conventionally, a circuit for detecting a recorded area of an optical disk has 
digitized an electric signal obtained from an optical pick-up unit and detected a range in 
which the digitized signal is supplied continuously for a specified time as a recorded area, 

1 0 as disclosed in, e.g., Patent Document 1 . 

[0003] FIG 15 shows such a conventional circuit for detecting a recorded area of an 
optical disk. In FIQ 15, 80 is a counter for detecting an unrecorded area, 81 is a counter for 
detecting a recorded area, and 82 is a flip-flop circuit for holding an output signal. 
[0004] In the foregoing circuit for detecting a recorded area of an optical disk, a 

15 digitized signal RF obtained by digitizing an RF signal is inputted to the counter 81 for 
detecting a recorded area and an output signal S81 therefrom is connected to each of the 
reset terminal of the counter 80 for detecting an unrecorded area and the set terminal of the 
flip-flop circuit 82. A reference clock CLK is inputted to the counter 80 for detecting an 
unrecorded area and an output signal S80 therefi-om is connected to each of the reset 

20 terminal of the counter 81 for detecting a recorded area and the clock termmal of the flip- 
flop circuit 82. The time interval between successive generation of the output signal S80 
fi-om the counter 80 has been set to be sufficiently longer than the time interval between 
successive generation of the output signal S81 from the counter 81. The flip-flop circuit 82 
has the D-terminal thereof connected to the ground GND and outputs a signal RECD. 

25 [0005] A description will be given herein below to the operation of the circuit for 
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detecting a recorded area thxis constituted with reference to an overall structural view of 
FIG 15 and a timing chart in a nonnal state of FIG 16. 

[0006] In FIG 15, the digitized signal RF of the RF signal is inputted first to the 
counter 81 for detecting a recorded area. In the recorded area of an optical disk, the counter 
5 81 outputs the signal S81 to the counter 80 for detecting an unrecorded area every time it 
counts a given number of mark portions (L-Ievel portions) to trigger a reset, while 
simultaneously bringing the recorded area signal RECD as ah oixtput of the flip-flop circuit 
82 to the "H" level, so that the recorded area is detected. In the unrecorded area, the 
digitized signal RF of the RF signal is not inputted to the counter 81 for detecting a 

10 recorded area so that the counter 81 is brought into a halted state. Accordingly, the counter 
80 for detecting an unrecorded area is not reset by the counter 81 for detecting a recorded 
area and continues to count based on the reference clock CLK. When the counter 80 for 
detecting an unrecorded area has counted for a specified time, it outputs the signal S80 to 
bring the output signal RECD firom the flip-flop curcuit 82 to the "L" level so that the 

1 5 unrecorded area is detected, while resetting the counter 81 for detecting a recorded area. 
Patent Document 1 : Japanese Laid-Open Patent Publication No. HEI 5-266578 (page 7 and 
FIG 1) 

DISCLOSURE OF THE INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 

20 [0007] In the structure of the conventional circuit for detecting a recorded area, 
however, the output signal S81 is erroneously outputted from the counter 81 for detectmg a 
recorded area when unnecessary noise is superimposed on the space portion (H-level 
portion) of the digitized signal of the RF signal, as shown in FIG 17. Since the output 
signal S81 resets the counter 80 for detecting an unrecorded area, the output signal S80 is 

25 not outputted from the counter 80 so that the output signal RECD from the flip-flop circuit 
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82 is held at the "H" level. Accordingly, the circuit for detecting a recorded area continues 
to detect the recorded area and may erroneously detect a portion to be detected inherently 
as an unrecorded area as a recorded area on some occasions. As a result, a recorded area 
cannot be detected precisely any more. 
5 [0008] The present invention has been achieved to solve the conventional problem 
described above and it is therefore an object of the present invention to provide a circuit for 
detecting a recorded area which allows high-accuracy detection of a signal-recorded area 
of an optical disk even when unnecessary noise is superimposed on the digitized signal of 
an RF signal. 

10 [0009] To attain the foregoing object, the present invention adopts a structure which 
frequently resets a counter for detecting a recorded area and forcibly resets the counter for 
detecting a recorded area upon detecting the mixture of noise to reduce the frequency with 
which the counter for detecting a recorded area erroneously outputs signals when 
uimecessary noise is superimposed on the digitized signal of the RF signal. 

1 5 [0010] Specifically, a circuit for detecting a recorded area of an optical disk according 
to the present invention comprises: a counter for detecting an unrecorded area; and a 
coimter for detecting a recorded area, wherein the counter for detecting an unrecorded area 
receives a reference clock, outputs an unrecorded area detection signal as a first output, and 
outputs a reset signal to the counter for detecting a recorded area as a second output and 

20 the counter for detecting a recorded area receives a digitized signal obtained by digitizing 
an RF signal from the optical disk and produces an output servmg as a reset signal for 
resetting the counter for detecting an unrecorded area and also as a recorded area detection 
signal. 

[0011] In the circuit for detecting a recorded area according to the present invention, 
25 respective times elapsed imtil the unrecorded area detection signal is outputted from the 



4 



counter for detecting an unrecorded area, until the reset signal is outputted to the counter 
for detecting a recorded area, and until the recorded area detection signal is outputted from 
the counter for detecting a recorded area satisfy a relationship represented by: Time 
Elapsed Until Unrecorded Area Detection Signal is Outputted > Time Elapsed Until Reset 
5 Signal is Outputted to Counter for Detecting Recorded Area > Time Elapsed Until 
Recorded Area Detection Signal is Outputted, wherein the time elapsed until the 
imrecorded area detection signal is outputted is longest. 

[0012] A circuit for detecting a recorded area of an optical disk according to the 
present invention comprises: a counter for detecting an imrecorded area; a counter for 

10 detecting a recorded area; and a counter for detecting a space portion, wherein the counter 
for detecting an unrecorded area receives a reference clock and produces an ou^ut serving 
as an imrecorded area detection signal, the coxmter for detecting a recorded area receives a 
digitized signal obtained by digitizing an RF signal from the optical disk and produces an 
output serving as a reset signal for resetting the counter for detecting an unrecorded area 

15 and also as a recorded area detection signal, and the coxmter for detecting a space portion 
receives each of the reference clock and the digitized signal to be reset with a mark portion 
of the digitized signal and outputs the reset signal to the counter for detecting a recorded 
area. 

[0013] In the circuit for detecting a recorded area according to the present invention, a 
20 time elapsed from a reset until the reset signal is outputted to the counter for detecting a 
recorded area in the counter for detecting a space portion and a time of a longest space 
portion of the digitized signal satisfy a relationship represented by: Tmie Elapsed Until 
Reset Signal is Outputted to Counter for Detecting Recorded Area > Time of Longest 
Space Portion. 

25 [0014] A circuit for detecting a recorded area of an optical disk according to the 
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present invention comprises: a counter for detecting an unrecorded area; a counter for 
detecting a recorded area; and a counter for detecting a mark portion, wherein the coxmter 
for detecting an unrecorded area receives a reference clock and produces an output serving 
as an unrecorded area detection signal, the counter for detecting a recorded area receives a 
5 digitized signal obtained by digitizing an RF signal from the optical disk and produces an 
output serving as a reset signal for resetting the counter for detecting an unrecorded area 
and also as a recorded area detection signal, and the counter for detecting a mark portion 
receives each of the reference clock and the digitized signal to be reset with a space portion 
of the digitized signal and outputs the reset signal to the counter for detecting a recorded 
10 area. 

[0015] In the circuit for detecting a recorded area according to the present invention, a 
time elapsed after a reset until the reset signal is outputted to the counter for detecting a 
recorded area in the counter for detecting a mark portion and a time of a shortest mark 
portion of the digitized signal satisfy a relationship represented by: Time of Shortest Mark 
15 Portion > Time Elapsed Until Reset Signal is Outputted to Counter for Detecting Recorded 
Area. 

[0016] A circuit for detecting a recorded area of an optical disk according to the 
present invention comprises: a counter for detecting an unrecorded area; a counter for 
detecting a recorded area; and a counter for detecting a mark portion, wherein the coimter 

20 for detecting an unrecorded area receives a reference clock and produces an output serving 
as an unrecorded area detection signal and also as a reset signal to the counter for detecting 
a recorded area, the coimter for detecting a recorded area receives an output of the coimter 
for detectmg a mark portion and produces an output serving as a reset signal for resetting 
the counter for detecting an unrecorded area and also as a recorded area detection signal, 

25 and the counter for detecting a mark portion receives each of the reference clock and a 
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digitized signal obtained by digitizing an RF signal from tiie optical disk to be reset with a 
space portion of the digitized signal. 

[0017] A circuit for detecting a recorded area of an optical disk according to the 
present invention comprises: a counter for detecting an unrecorded area; a counter for 
5 detecting a recorded area; and a counter for detecting a space portion, wherein the counter 
for detecting an unrecorded area receives a reference clock and produces an output serving 
as an unrecorded area detection signal and also as a reset signal to the counter for detecting 
a recorded area, the counter for detecting a recorded area receives an output of the counter 
for detecting a space portion and produces an output serving as a reset signal for resetting 
10 the counter for detecting an unrecorded area and also as a recorded area detection signal, 
and the counter for detecting a space portion receives each of the reference clock and a 
digitized signal obtained by digitizing an RF signal from the optical disk to be reset with a 
mark portion of the digitized signal. 

[0018] A circuit for detecting a recorded area of an optical disk according to the 
15 present invention comprises: a counter for detecting an unrecorded area; a counter for 
detecting a recorded area; a coxmter for detecting a space portion; and a counter for 
detecting a mark portion, wherein the counter for detecting an imrecorded area receives a 
reference clock and produces an output serving as an unrecorded area detection signal, the 
counter for detecting a recorded area receives a digitized signal obtained by digitizmg an 
20 RF signal from the optical disk and produces an output serving as a reset signal for 
resetting the counter for detecting an unrecorded area and also as a recorded area detection 
signal, the counter for detecting a space portion receives each of the reference clock and 
the digitized signal to be reset with a mark portion of the digitized signal and outputs the 
reset signal to the counter for detecting a recorded area, and the counter for detecting a 
25 mark portion receives each of the reference clock and the digitized signal to be reset with a 
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space portion of the digitized signal and outputs the reset signal to the counter for detecting 
a recorded area. 

[0019] In the circuit for detecting a recorded area according to the present invention, 
the counter for detecting a space portion halts an operation upon detecting the mark portion 
5 of the digitized signal and resumes the operation upon detecting the space portion of the 
digitized signal. 

[0020] In the circuit for detecting a recorded area according to the present invention, 
the counter for detecting a space portion measures a time elapsed after a reset and outputs 
the reset signal to the counter for detecting a recorded area when the measured time 
1 0 exceeds a longest space time of the digitized signal. 

[0021] In the circuit for detecting a recorded area according to the present invention, 
the counter for detecting a mark portion halts an operation upon detecting the space portion 
of the digitized signal and resumes the operation upon detecting the mark portion of the 
digitized signal. 

15 [0022] In the circuit for detecting a recorded area according to the present invention, 
the counter for detecting a mark portion measures a time elapsed after a reset until a ne?ct 
reset and outputs the reset signal to the counter for detecting a recorded area when the 
measured time is less than a shortest mark time of the digitized signal. 
[0023] A circuit for detecting a recorded area of an optical disk according to the 

20 present invention comprises: a coimter for detecting an unrecorded area; a counter for 
detecting a recorded area; a counter for detecting a space portion; a counter for detectmg a 
mark portion; and a flip-flop circuit, wherein the counter for detecting an imrecorded area 
receives a reference clock and produces an output serving as an unrecorded area detection 
signal and also as a reset signal to the coimter for detecting a recorded area, the counter for 

25 detecting a recorded area receives an output of the flip-flop circuit and produces an output 
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serving as a reset signal for resetting the counter for detecting an unrecorded area and also 
as a recorded area detection signal, the counter for detectmg a space portion receives each 
of the reference clock and a digitized signal obtained by digitizing an RF signal from the 
optical disk to be reset with a mark portion of the digitized signal and produces an output 
5 to be inputted to a reset input of the flip-flop circuit, and the counter for detecting a mark 
portion receives each of the reference clock and the digitized signal to be reset wdth a space 
portion of the digitized signal and produces an output to be given to a set input of the flip- 
flop circuit. 

[0024] In the circuit for detecting a recorded area according to the present invention, 
10 the counter for detecting a mark portion outputs a pulse when a time of the detected mark 
portion is not less than a shortest mark time and not more than a longest mark time. 
[0025] In the circuit for detecting a recorded area according to the present invention, 
the coxmter for detecting a mark portion measures a time elapsed from a reset xmtil a next 
reset, compares the measured time with each of a shortest mark time and a longest mark 
15 time, and outputs a pulse when the measured time is not less than the shortest mark time 
and not more than the longest mark time. 

[0026] In the circuit for detectmg a recorded area according to the present invention, 
the coimter for detecting a space portion outputs a pulse when a time of the detected space 
portion is not less than a shortest space tune and not more than a longest space time. 

20 [0027] In the ckcuit for detecting a recorded area according to the present invention, 
the coxmter for detectmg a space portion measures a time elapsed from a reset until a next 
reset, compares the measured time with each of a shortest space time and a longest space 
time, and outputs a pulse when the measured time is not less than the shortest space time 
and not more than the longest space time. 

25 [0028] In the circuit for detecting a recorded area according to the present invention, 
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respective times elapsed until the unrecorded area detection signal is outputted from the 
counter for detecting an unrecorded area and until the recorded area detection signal is 
outputted from the counter for detecting a recorded area satisfy a relationship represented 
by: Tune Elapsed Until Unrecorded Area Detection Signal is Outputted > Time Elapsed 
5 Until Recorded Area Detection Signal is Outputted. 

[0029] By thus constituting the counter for detecting an unrecorded area such that it 
outputs two types of signals which are the unrecorded area detection signal and the reset 
signal to the counter for detecting a recorded area and that the output period of the reset 
signal to the counter for detecting a recorded area is shorter than the output period of the 

10 unrecorded area detection signal, the present invention allows frequent resetting of the 
counter for detecting a recorded area at a stage prior to the outputting of the unrecorded 
area detection signal. As a result, even though xmnecessary noise is superimposed on the 
digitized signal of the RF signal, the probability of erroneous generation of an output 
signal from the counter for detecting a recorded area is reduced. Accordingly, the 

15 probability of erroneous detection of a recorded area resulting from erroneous resetting of 
the counter for detecting an unrecorded area is also reduced so that the recorded area is 
detected with high accuracy. 

[0030] In accordance with the present invention, eyen though unnecessary noise is 
superimposed on the space portion or mark portion of the digitized signal of the RF signal, 

20 the counter for detecting a space portion or the counter for detecting a mark portion detects 
the noise and resets the counter for detecting a recorded area. This reduces the probability 
of erroneous generation of an output signal from the counter for detecting a recorded area 
and also reduces the probability of erroneous detection of a recorded area resulting from 
erroneous resetting of the counter for detecting an xmrecorded area. As a result, the 

25 recorded area is detected with high accuracy. 
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EFFECT OF THE BSVENTION 

[0031] Thus, the circuit for detecting a recorded area according to the present 
invention can reduce the probability of erroneous recognition by which an unrecorded area 
of an optical disk is erroneously detected as a recorded area thereof even though 
5 unnecessary noise is superimposed on the digitized signal of an RF signal from the optical 
disk. Accordingly, it becomes possible to detect the recorded area with high accuracy. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIGS. 1 is a view showing a circuit for detecting a recorded area of an optical 
disk according to a first embodiment of the present invention; 
10 FIG 2 is a timing chart showing signals in the individual portions of the circuit for 

detecting a recorded area; 

FIG 3 is a view showing a circuit for detecting a recorded area of an optical disk 
according to a second embodiment of the present invention; 

FIG 4 is a timing chart showing signals in the individual portions of the circuit for 
1 5 detecting a recorded area; 

FIG 5 is a view showing a circuit for detecting a recorded area of an optical disk 
according to a third embodiment of the present invention; 

FIG 6 is a timing chart showing signals in the individual portions of the circuit for 
detecting a recorded area; 
20 FIG 7 is a view showing a circuit for detecting a recorded area of an optical disk 

according to a fourth embodiment of the present invention; 

FIG 8 is a timing chart showing signals in the individual portions of the circuit for 
detecting a recorded area; 

FIG 9 is a view showing a circuit for detecting a recorded area of an optical disk 
25 accordmg to a fifth embodiment of the present invention; 
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FIG 10 is a timing chart showing signals in the individual portions of the circuit 
for detecting a recorded area; 

FIG 11 is a view showing a circuit for detecting a recorded area of an optical disk 
according to a sixth embodiment of the present invention; 
5 FIG 12 is a timing chart showing signals in the individual portions of the circuit 

for detecting a recorded area; 

FIG 13 is a view showing a circuit for detecting a recorded area of an optical disk 
according to a seventh embodiment of the present invention; 

FIG 14 is a timing chart showing signals in the individual portions of the circuit 
10 for detecting a recorded area; 

FIG 15 is a view showing a conventional circuit for detecting a recorded area of 
an optical disk; 

FIG 16 is a timing chart showing signals in the individual portions of the 
conventional circuit for detecting a recorded area in a normal state; and 
15 FIG 17 is a timing chart showing signals in the individual portions of the 

conventional circuit for detecting a recorded area when noise has been mixed in. 
DESCRIPTION OF NUMERALS 



[0033] 10, 80 


Counter for Detecting Unrecorded Area 


20,50 


Counter for Detecting Space Portion 


20 30, 40 


Counter for Detecting Mark Portion 


60 


OR Circuit 


70,82 


Flip-Flop Circuit 


81 


Counter for Detecting Recorded Area 


SIO, S20 


Unrecorded Area Detection Signal 


25 SU 


Reset Signal to Counter for Detecting Recorded Area 
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RF Digitized Signal 

CLK Reference Clock 

S12 Reset Signal to Counter for Detecting Unrecorded Area or 

Recorded 

5 Area Detection Signal 

S21, S31 Reset Signal to Counter for Detecting Unrecorded Area 
BEST MODE FOR CARRYING OUT THE INVENTION 

[0034] Referring to the drawings, the embodiments of the present invention will be 
described herein below. 
10 [0035] (Embodiment 1) 

FIG 1 shows the structure of a circuit for detecting a recorded area of an optical 
disk in a first embodiment of the present invention. 

[0036] In the drawing, 10 is a counter for detecting an tinrecorded area to which a 
reference clock CLK has been inputted, 81 is a counter for detectmg a recorded area, and 

15 82 is a flip-flop circuit. The counter 10 for detecting an unrecorded area outputs an 
unrecorded area detection signal SIO as a first output signal and outputs a reset signal Sll 
for resetting the counter 81 for detecting a recorded area as a second output signal. In the 
unrecorded area of an optical disk, the unrecorded area detection signal SIO is set to be 
outputted only after the lapse of a suflBciently longer time than a time which elapses before 

20 the reset signal Sll is outputted. 

[0037] The counter 81 for detecting a recorded area receives, as an mput, a digitized 
signal RF obtained by digitizing an RF signal fi*om the optical disk, while receiving the 
reset signal Sll from the coimter 10 for detecting an unrecorded area which is inputted to 
the reset terminal of the counter 81. An output of the counter 81 for detecting a recorded 

25 area is inputted as a reset signal to the reset terminal of the counter 10 for detecting an 
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unrecorded area and also inputted as a recorded area detection signal S12 to the set 
terminal S of the flip-flop circuit 82. The flip-flop circuit 82 has a D-terminal connected to 
the ground GND and a clock signal to which the unrecorded area detection signal SIO from 
the counter 10 for detecting an unrecorded area is inputted. 

5 [0038] A description will be given herein below to the operation of the circuit for 
detecting a recorded area of an optical disk thus constituted according to the present 
embodiment with reference to the timing charts of FIGS^ 1 and 2. 
[0039] First, the digitized signal RF of the RF signal is inputted to the counter 81 for 
detecting a recorded area. The counter 81 for detecting a recorded area outputs a reset 

10 signal to the counter 10 for detecting an unrecorded area every time it counts a specified 
number of mark portions (L-level portions) in the recorded area of the optical disk, while 
simultaneously outputting the recorded area detection signal S12 to the set terminal S of 
the flip-flop circuit 82 to bring a recorded area signal RECD to the "H" level. 
[0040] In the unrecorded area of the optical disk, on the other hand, the mark portion 

15 of the digitized signal RF is not inputted to the counter 81 for detecting a recorded area so 
that the coxmter 81 is brought into a halted state. Accordingly, the counter 10 for detecting 
an unrecorded area is not reset by the counter 81 for detecting a recorded area and 
continues to count based on the reference clock CLK. When the counter 10 for detecting 
an unrecorded area has counted for a specified time, it outputs the reset signal Sll to reset 

20 the counter 81 for detecting a recorded area. When the state in which the mark portion of 
the digitized signal RF of the RF signal is not inputted further continues, the unrecorded 
area detection signal SIO is outputted this time to bring the recorded area signal RECD 
from the.flip-flop circuit 82 to the "L" level. In the recorded area, the reset signal Sll from 
the counter 10 for detecting an unrecorded area has been set to be outputted only after a 

25 lapse of a sufficiently longer time than a time which elapses before the recorded area 
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detection signal S12 is outputted from the counter 81 for detecting a recorded area. 
Accordingly, the reset signal Sll is not outputted in the recorded area. 
[0041] Thus, according to the present embodiment, the counter 81 for detecting a 
recorded area is reset in a period shorter than the time interval between successive 
5 outputting of the unrecorded area detection signal SIO. Therefore, even when unnecessary 
noise is superimposed on the digitized signal RF of the RF signal, the probability of 
erroneous operation of the counter 81 due to noise can be reduced. This allows higher- 
accuracy detection of a recorded area than has been performed conventionally. 
[0042] (Embodiment 2) 
10 FIG 3 shows the structure of a circuit for detecting a recorded area of an optical 

disk in a second embodiment of the present invention. 

[0043] In the dravmig, an additional counter 20 for detecting a space portion is newly 
provided. The counter 20 for detecting a space portion has an input terminal to which the 
reference clock CLK is inputted and a reset terminal to which an inversion signal of the 

1 5 digitized signal RF of the RF signal is inputted such that it is reset by the mark portion (L- 
level portion) of the digitized signal. An output of the counter 20 for detecting a space 
portion is connected as a reset signal S21 to the reset terminal of the coxmter 81 for 
detecting a recorded area. A counter 80 for detecting an unrecorded area outputs only an 
unrecorded area detection signal S20 inputted to the clock terminal of the flip-flop circuit 

20 82. The time interval between successive outputting of the unrecorded area detection signal 
S20 from the counter 81 has been set to be suflBciently longer than the time interval 
between successive outputting of the recorded area detection signal S12 from the counter 
81 in the recorded area. As for the other components, they are the same as shown in FIG 1 
so that the description thereof will be omitted by using like reference numerals to designate 

25 like parts. 
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[0044] A description will be given herein below to the operation of the circuit for 
detecting a recorded area with reference to the timing charts of FIGS. 3 and 4. 
[0045] First, the digitized signal RF of the RF signal is inputted to the counter 81 for 
detecting a recorded area. The counter 81 for detecting a recorded area outputs the reset 
5 signal S12 to the counter 80 for detecting an unrecorded area to trigger a reset every time it 
counts a specified number of mark portions in the recorded area of the optical disk, while 
simultaneously bringing the recorded area signal RECD from the flip-flop circuit 82 to the 
"H" level. In the mean time, the counter 20 for detecting a space portion performs the 
operation of being reset with the mark portion (L-level portion) of the digitized signal and 
10 starting counting when the digitized signal has shifted to the space portion. In the recorded 
area, however, there is no counting up to a value not less than a set value so that the reset 
signal S21 is not outputted. 

[0046] On the other hand, in the unrecorded area of the optical disk, the counter 20 for 
detecting a space portion counts up to a value not less than the set value to detect a space 

15 portion with a length not less than a maximum space length from the digitized signal, 
recognizes the signal-unrecorded area to output the reset signal S21 to the counter 81 for 
detecting a recorded area so that the counter 81 stops the counting operation. In the 
unrecorded area, the digitized signal RF of the RF signal has only a space portion (H-level 
portion) and no mark portion (L-level portion) so that the coimter 81 for detecting a 

20 recorded area is brought into a halted state. Accordingly, the counter 80 for detecting an 
unrecorded area is not reset by the counter 81 for detecting a recorded area and continues 
to count based on the reference clock CLK. When the counter 81 for detecting a recorded 
area has counted for a specified time, it outputs the unrecorded area detection signal S20 to 
bring the recorded area signal RECD from the flip-flop circuit 82 to the "L" level. 

25 [0047] Even when noise is superimposed on the unrecorded area, the possibility that a 
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space portion with a length not less than a maximum space length comes subsequently is 
high and therefore the probability that the reset signal S21 is outputted from the counter 20 
for detecting a space portion is high. As a result, it becomes possible to reset the counter 81 
for detecting a recorded area even when the counter 81 has erroneously counted the 
5 number of mark portions due to the noise. This prevents erroneous resetting of the counter 
80 for detecting an unrecorded area and allows higher-accuracy detection of a recorded 
area than has been performed conventionally. 
[0048] (Embodiment 3) 

FIG S shows the structure of a circuit for detecting a recorded area of an optical 

10 disk in a third embodiment of the present invention. 

[0049] The circuit for detecting a recorded area shown in the drawing has been 
obtained by disposing a counter 30 for detecting a mark portion in place of the counter 20 
for detecting a space portion shown in FIG 3. When the reference clock CLK is inputted 
to the input terminal of the counter 30 for detecting a mark portion and the digitized signal 

15 RF of the RF signal is inputted to the reset terminal thereof, the coxmter 30 performs the 
operation of being reset with the space portion (H-level portion) of the digitized signal and 
starting counting when the digitized signal has shifted to the mark portion. When the 
counter 30 for detecting a mark portion is reset at a count not more than a set value, i.e., 
when a mark portion with a length not more than a minimum mark length is detected, the 

20 counter 30 recognizes that unnecessary noise has been superimposed on the space portion 
(signal-unrecorded area) and outputs a reset signal S31 to the coxmter 81 for detecting a 
recorded area. The reset signal S31 is inputted to the reset terminal of the counter 81 for 
detecting a recorded area. The time interval between successive outputting of the 
unrecorded area detection signal S20 from the counter 80 has been set to be sufiBciently 

25 longer than the time interval between successive outputting of the reset signal S12 from the 
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counter 81 in the recorded area of the optical disk. As for the other components, they are 
the same as m FIG 3 so that the description thereof will be omitted by using like reference 
numerals to designate like parts. 

[0050] A description will be given herein below to the operation of the curcuit for 
5 detecting a recorded area of an optical disk thus constituted according to the present 
embodiment with reference to the timing charts of FIGS. 5 and 6. 

[0051] First, the digitized signal RF of the RF signal is inputted to the counter 81 for 
detecting a recorded area. The counter 81 for detecting a recorded area outputs the reset 
signal S12 to the counter 80 for detecting an unrecorded area to trigger a reset every tune it 

10 counts a specified number of mark portions in the recorded area of the optical disk, while 
simultaneously bringing the recorded area signal RECD as an output of the flip-flop circuit 
82 to the "H" level. In the mean time, the counter 30 for detecting a mark portion performs 
the operation of being reset with the space portion and starting counting when the digitized 
signal has shifted to the mark portion. 

15 [0052] When unnecessary noise is superimposed on the space portion of the digitized 
signal, the counter 30 for detecting a mark portion is reset at a count not more than a set 
value to detect a mark portion with a length not more than the minimum mark length, 
recognize that uimecessary noise has been superimposed on the signal-unrecorded area, 
and output the reset signal S31 to the counter 81 for detectmg a recorded area. In the 

20 unrecorded area, the mark portion of the digitized signal RF is not inputted to the counter 
81 for detecting a recorded area so that the counter 81 is brought mto a halted state. 
Accordingly, the counter 80 for detecting an unrecorded area is not reset by the counter 81 
for detecting a recorded area and continues to count based on the reference clock CLK. 
When the counter 80 for detecting an unrecorded area has counted for a specified tune, it 

25 outputs the unrecorded area detection signal S20 to bring the recorded area signal RECD 
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from the flip-flop circuit 82 to the "L" level so that an unrecorded area is displayed. 
[0053] Thus, according to the present embodiment, even when unnecessary noise is 
superimposed on the unrecorded area of an optical disk, the time during which noise stays 
superimposed has a high possibility of being not more than the minimum mark length. As a 
5 result, it becomes possible to reset the counter 81 for detecting a recorded area by using the 
counter 30 for detecting a mark portion. This prevents erroneous resetting of the counter 80 
for detectmg an unrecorded area and allows higher-accuracy detection of a recorded area 
than has been performed conventionally. 
[0054] (Embodiment 4) 
10 FIG. 7 shows the structure of a circuit for detecting a recorded area of an optical 

disk in a fourth embodiment of the present invention. 

[0055] The circuit for detecting a recorded area shown in the drawing comprises a 
counter 40 for detecting a mark portion having an internal structure different from that of 
the counter 30 for detecting a mark portion shown m FIG 5. When the reference clock 

15 CLK is inputted to the input terminal of the counter 40 for detecting a mark portion and 
the digitized signal RF of the RF signal is inputted to the reset terminal thereof, the counter 
40 for detecting a mark portion measures the length of a mark portion recorded in the 
digitized signal RF through time measurement based on the reference clock CLK, 
compares the measured mark length with the minimxmi mark length and a maximum mark 

20 length, and outputs an output signal (pulse) S41 only when the measured mark length falls 
between the minimum and maximum mark lengths by judging that the mark portion has 
been read normally. The output signal S41 is inputted for the detection of a recorded area 
to the counter 81 for detecting a recorded area. The unrecorded area detection signal S20 
from the counter 80 for detecting an unrecorded area is inputted as a reset signal to the 

25 reset terminal R of the counter 81 for detecting a recorded area. The time interval between 



19 



successive outputting of the unrecorded area detection signal S20 from the counter 80 has 
been set to be sufficiently longer than the time interval between successive outputting of 
the reset signal S12 from the counter 81 in the recorded area of the optical disk. As for the 
other components, they are the same as in FIG 5 so that the description thereof will be 

5 omitted by using like reference numerals to designate like parts. 

[0056] A description will be given herein below to the operation of the circuit for 
detecting a recorded area of an optical disk thus constituted according to the present 
embodiment with reference to the timing charts of FIGS. 7 and 8. 
[0057] First, the digitized signal RF of the RF signal is inputted to the counter 40 for 

10 detecting a mark portion. The counter 40 for detecting a mark portion repeatedly measiures 
the length of each mark portion recorded in the digitized signal RF based on the reference 
clock CLK and outputs the output pulse S41 only when the inputted mark length falls 
between the minimum and maximimi mark lengths by judging that the mark portion has 
been read normally. Each of the output pulses S41 is inputted to the coimter 81 for 

15 detecting a recorded area. The counter 81 for detecting a recorded area counts the output 
pulses S41 from the counter 40 for detecting a mark portion and outputs the reset signal 
S12 to the counter 80 for detecting an unrecorded area every time it counts a specified 
number to trigger a reset, while simultaneously bringing the recorded area signal RECD 
from the flip-flop circuit 82 to the "H" level, 

20 [0058] In the unrecorded area of the optical disk, the counter 40 for detecting a mark 
portion does not output the output pulse S41 so that the counter 81 for detecting a recorded 
area is brought into a halted state. Accordingly, the counter 80 for detecting an xmrecorded 
area is not reset by the counter 81 for detecting a recorded area and continues to count 
based on the reference clock CLK. When the counter 80 for detecting an unrecorded area 

25 has counted for a specified time, it outputs the unrecorded area detection signal S20 to 
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bring the recorded area signal RECD from the flip-flop circuit 82 to the "L" level and reset 
the counter 81 for detecting a recorded area. 

[0059] Even when unnecessary noise is superimposed on the unrecorded area of the 
optical disk; the time during which the noise stays superimposed has a high possibility of 

5 being not more than the minimum mark length so that the counter 40 for detecting a mark 
portion makes a noise judgment and does not output the output pulse S41 to the counter 81 
for detecting a recorded area. This prevents the counter 81 for detecting a recorded area 
from erroneously coimting the noise as a mark portion and erroneously resetting the 
coxmter 80 for detecting an unrecorded area. As a result, it becomes possible to detect a 

1 0 recorded area with accuracy higher than achieved conventionally. 
[0060] (Embodiment 5) 

FIG 9 shows the structure of a circuit for detectmg a recorded area of an optical 
disk in a fifth embodunent of the present mvention. 

[0061] The circuit for detecting a recorded area shown in the drawing comprises a 
15 counter 50 for detecting a space portion having an internal structure diflferent from that of 
the counter 20 for detecting a space portion shown in FIG 3. When the reference clock 
CLK is inputted to the mput terminal of the counter 50 for detectmg a space portion and 
the inversion signal of the digitized signal RF of the RF signal is inputted to the reset 
terminal thereof, the counter 50 for detecting a space portion measures the length of a 
20 space portion recorded in the digitized signal RF through time measurement based on the 
reference clock CLK, compares the measured space length with a mmimum space length 
and the maximum space length, and outputs an output signal (pulse) S51 only when the 
measured space length falls between the minimum and maximum space lengths by judging 
that the space portion has been read normally. The output signal S51 is inputted for the 
25 detection of a recorded area to the counter 81 for detecting a recorded area. The unrecorded 
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area detection signal S20 from the counter 80 for detecting an unrecorded area is inputted 
as a reset signal to the reset terminal R of the coxmter 81 for detecting a recorded area. The 
time interval between successive outputting of the reset signal S20 from the counter SO has 
been set to be suflBciently longer than the time interval between successive outputting of 
5 the reset signal S12 from the counter 81 in the recorded area of the optical disk. As for the 
other components, they are the same as in FIG 7 so that the description thereof will be 
omitted by using like reference numerals to designate like parts. 

[0062] A description will be given herein below to the operation of the circuit for 
detecting a recorded area of an optical disk thus constituted according to the present 

10 embodiment with reference to the timing charts of FIGS. 9 and 10. 

[0063] First, the digitized signal RF of the RF signal is inputted to the counter 50 for 
detecting a space portion. The coxmter 50 for detecting a space portion repeatedly measures 
the length of each space portion recorded in the digitized signal of the RF signal based on 
the reference clock CLK and outputs the output pulse S51 only when each mputted space 

15 length falls between the minimum and maximum space lengths by judging that the space 
portion has been read normally. The counter 81 for detecting a recorded area counts the 
output pulses S51 from the counter 50 for detecting a space portion and outputs the reset 
signal S12 to the coimter 80 for detecting an unrecorded area every time it counts a 
specified number to trigger a reset, while simultaneously bringing the recorded area signal 

20 RECD from the flip-flop circuit 82 to the "H" level. 

[0064] In the unrecorded area of the optical disk, the counter 50 for detecting a space 
portion does not output the output pulse S51 so that the counter 81 for detecting a recorded 
area is brought into a halted state. Accordmgly, the counter 80 for detecting an unrecorded 
area is not reset by the counter 81 for detecting a recorded area and continues to count 

25 based on the reference clock CLK. When the counter 80 for detecting an umecorded area 
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has counted for a specified time, it outputs an unrecorded area detection signal S20 to bring 
the recorded area signal RECD from the flip-flop circuit 82 to the "L" level and reset the 
counter 81 for detecting a recorded area. 

[0065] Even when unnecessary noise is superimposed on the xmrecorded area of the 
5 optical disk, the inter-noise time has a high possibility of being not more than the minimum 
space length so that the counter 50 for detecting a space portion makes a noise judgment 
and does not output the output pulse S51. This prevents the counter 81 for detecting a 
recorded area from erroneously counting the noise as a mark portion and erroneously 
resetting the coimter 80 for detecting an unrecorded area. As a result, it becomes possible 
1 0 to detect the recorded area with accuracy higher than achieved conventionally. 
[0066] (Embodiment 6) 

FIG. 11 shows the structure of a circuit for detecting a recorded area of an optical 
disk in a sixth embodiment of the present invention. 

[0067] The circuit for detecting a recorded area shown in the drawing comprises each 
15 of the counter 20 for detecting a space portion of FIG. 3 showing the second embodiment 
and the counter 30 for detecting a mark portion of FIG 5 showing the third embodiment. 
The respective reset signals S21 and S31 from the counters 20 and 30 are inputted to the 
reset terminal of the coxmter 81 for detecting a recorded area through an OR circuit 60. The 
time interval between successive outputting of the unrecorded area detection signal S20 
20 from the counter 80 has been set to be sufficiently longer than the time interval between 
successive outputting of the reset signal S12 from the counter 81 in the recorded area of the 
optical disk. As for the other components, they are the same as m FIGS. 3 and 5 so that the 
description thereof will be omitted by using like reference numerals to designate like parts. 
[0068] A description will be given herem below to the operation of the circuit for 
25 detecting a recorded area of an optical disk thus constituted according to the present 
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embodiment with reference to the timing charts of FIGS. 11 and 12. 
[0069] Fbst, the digitized signal RF of the RF signal is inputted to the counter 81 for 
detecting a recorded area. The counter 81 for detecting a recorded area outputs the reset 
signal S12 to the counter 80 for detecting an unrecorded area to trigger a reset every time it 

5 counts a specified number of mark portions in the recorded area of the optical disk, while 
simultaneously bringing the recorded area signal RECD from the flip-flop circxiit 82 to the 
"H" level. In the mean tune, the counter 20 for detecting a space portion performs the 
operation of bemg reset with the mark portion of the digitized signal RF and startmg 
counting when the digitized signal has shifted to the space portion. On the other hand, the 

10 counter 30 for detecting a mark portion performs the operation of being reset with the 
space portion of the digitized signal RF and starting counting when the digitized signal has 
shifted to the mark portion. 

[0070] In the unrecorded area of the optical disk, tiie counter 20 for detecting a space 
portion counts up to a value not less than the set value, detects a space portion with a 
1 5 length not less than a maximum space length to recognize that the detected space portion is 
a signal-unrecorded area, and outputs the reset signal S21 to the OR circuit 60 to halt the 
counting operation. 

[0071] When unnecessary noise is superimposed on the unrecorded area of tiie optical 
disk, the coimter 30 for detecting a mark portion is reset at a coimt not more than a set 

20 value, detects a mark portion with a length not more than the minimum mark length to 
recognize that unnecessary noise has been superimposed on the signal-unrecorded area, 
and outputs the reset signal S31 to the OR circuit 60. After the noise, the possibility that a 
space portion with a length not less than the maximum space lengtii is high so that, upon 
counting up to a value not less than the set value, the counter 20 for detecting a space 

25 portion outputs the reset signal S21 to the OR circuit 60. The OR circuit 60 performs a 
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logic OR operation between the two reset signals S21 and S31 and ou^uts the result 
thereof as a reset signal S35 to the counter 81 for detecting a recorded area. 
[0072] In the unrecorded area, the mark portion of the digitized signal RF is not 
inputted to the coxinter 81 for detecting a recorded area so that the counter 81 is brought 

5 into a halted state. Accordingly, the counter 80 for detecting an unrecorded area is not reset 
by the counter 81 for detecting a recorded area and continues to count based on the 
reference clock CLK. When the counter 80 for detecting an unrecorded area has counted 
for a specified time, it outputs the unrecorded area detection signal S20 to bring the 
recorded area signal RECD firom the flip-flop circuit 82 to the "L" level. 

10 [0073] Thus, according to the present embodiment, even when imnecessary noise is 
superimposed on the unrecorded area, the counter 81 for detecting a recorded area can be 
reset by using the counter 20 for detecting a space portion and the counter 30 for detecting 
a mark portion. This prevents erroneous resetting of the counter 80 for detecting an 
imrecorded area and allows higher-accuracy detection of a recorded area than has been 

1 5 performed conventionally. 
[0074] (Embodiment 7) 

FIQ 13 shows the structure of a circuit for detecting a recorded area of an optical 
disk in a seventh embodiment of the present invention. 

[0075] The circuit for detecting a recorded area shown in the drawing comprises each 
20 of the counter 40 for detecting a mark portion of FIG 7 showing the fourth embodiment 
and the counter 50 for detecting a space portion of FIG 9 showing the fifth embodiment. A 
reset signal S41 firom the counter 40 for detecting a mark portion is mputted to the set 
terminal S of a flip-flop circuit 70. On the other hand, a reset signal S51 from the counter 
50 for detecting a space portion is inputted to the reset terminal R of the flip-flop circuit 70 
25 and the output thereof is inputted for the detection of a recorded area from the output 
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terminal Q to the counter 81 for detecting a recorded area The time interval between 
successive outputting of the reset signal S20 from the counter 80 has been set to be 
sufiBciently longer than the time interval between successive outputting of the reset signal 
S12 from the counter 81 in the recorded area of the optical disk. As for the other 
5 components, they are the same as in FIGS. 7 and 9 so that the description thereof will be 
omitted by using like reference numerals to designate like parts. 

[0076] A description will be given herein below to the operation of the circuit for 
detecting a recorded area of an optical disk thus constituted according to the present 
embodiment with reference to the timing charts of FIGS. 13 and 14. 

10 [0077] First, the digitized signal RF of the RF signal is inputted to the counter 40 for 
detecting a mark portion. The counter 40 for detecting a mark portion repeatedly measures 
the length of a mark portion recorded in the digitized signal RF based on the reference 
clock CLK and outputs the output pulse S41 only when the inputted mark length falls 
between the minimum and maximum mark lengths by judging that the mark portion has 

15 been read normally. On the other hand, the digitized signal RF of the RF signal is inputted 
to the coxmter 50 for detecting a space portion. The counter 50 for detecting a space portion 
measures the length of the recorded space portion based on the reference clock CLK and 
outputs the output pulse 851 only when each inputted space length falls between the 
mimmum and maximimi space lengths by judging that the space portion has been read 

20 normally. 

[0078] The flip-flop circuit 70 generates a signal S52 obtained by removing a noise 
component from the original digitized signal RF with the signals of these output pulses 
S41 and S51 and inputs the generated signal S52 to the counter 81 for detecting a recorded 
area. The counter 81 for detecting a recorded area counts the signals SS2 from each of 
25 which the noise component has been removed and outputs the reset signal S12 to the 
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counter 80 for detecting an unrecorded area to trigger a reset every time it counts a 
specified number, while simultaneously bringing the recorded area signal RECD firom the 
flip-flop curcuit 82 to the "H" level. 

[0079] hi the unrecorded area of the optical disk, the counter 40 for detecting a mark 
5 portion does not output the output pulse S41 and the coxmter 50 for detecting a space 
portion does not output the output pulse S51 so that the counter 81 for detecting a recorded 
area is brought into a halted state. Accordingly, the counter 80 for detecting an luirecorded 
area is not reset by the counter 81 for detecting a recorded area and continues to count 
based on the reference clock CLK. When the coxmter 80 for detecting an imrecorded area 
10 has counted for a specified time, it outputs the unrecorded area detection signal S20 to 
bring the recorded area signal RECD from the flip-flop circuit 82 to the "L" level and reset 
the coxmter 81 for detecting a recorded area. 

[0080] When xmnecessary noise is superimposed on the xmrecorded area of the optical 
disk, the vsddth of the noise has a high possibility of being smaller than the minimxmi mark 

15 length and the time after the noise has a high possibility of being not less than the 
maximxmi space length so that each of the counter 40 for detecting a mark portion, the 
coxmter 50 for detecting a space portion, and the flip-flop circuit 70 makes a noise 
judgment and does not output the output signal S52 to the coxmter 81 for detecting a 
recorded area. Because the counter 81 for detecting a recorded area coxmts the signals S52 

20 with no noise component, it is prevented firom erroneously resetting the coxmter 80 for 
detecting an xmrecorded area due to noise. As a result, it becomes possible to detect a 
recorded area with accxiracy higher than achieved conventionally. 
INDUSTRICAL APPLICABILITY 

[0081] Since the present invention can thxis reduce the probability of erroneous 
25 recognition by which an xmrecorded area of an optical disk is erroneously detected as a 
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recorded area even though unnecessary noise is superimposed on the digitized signal of the 
RF signal from the optical disk, it is usefiil for a circuit for detecting a recorded area 
capable of detecting a recorded area of a write-once/rewritable optical disk with high 
accuracy. 



